To systematically review the literature on the impact of patient navigators on cancer screening for limited English proficient (LEP) patients. DATA SOURCES: Electronic databases (PubMed, PsycINFO via OVID, Web of Science, Cochrane, EMBASE, and Scopus) through 8 May 2015. ELIGIBILITY CRITERIA: Articles in this review had: (1) a study population of LEP patients eligible for breast, cervical or colorectal cancer screenings, (2) a patient navigator intervention to provide services prior to or during cancer screening, (3) a comparison of the patient navigator intervention to either a control group or another intervention, and (4) language-specific outcomes related to the patient navigator intervention.
BACKGROUND
More than 58 million Americans, 20.3 % of the U.S. population, speak a language other than English at home, 1 with Spanish, Chinese, French, Tagalog and Vietnamese being the most frequently spoken languages. 2 Of these individuals, nearly 25 million reported that they speak English less than Bvery well^or are limited English proficient (LEP). 1 LEP persons have difficulty reading, writing and understanding English, 3 which creates obstacles to participation in the English-language dominant healthcare system. Language barriers play a significant role in poor health processes and outcomes, [4] [5] [6] [7] including reduced accessing of preventive services 8, 9 and cancer screening rates among LEP patients. [10] [11] [12] [13] These obstacles to cancer screenings for LEP patients can be reduced with language assistance. Patient navigation is a promising intervention to eliminate language as a barrier to cancer screening for LEP patients. The purpose of patient navigation is to ameliorate barriers to timely diagnosis and treatment of cancer and other chronic illnesses.
14 Patient navigation is defined as a Bpatient-centered healthcare service delivery model^that aims to assist the individual patient in maneuvering through the complex and disconnected healthcare system to eliminate barriers to timely care. Patient navigation has been proven to be an effective strategy to improve cancer screening rates in vulnerable populations in the US, such as those with low socioeconomic status. Two reviews have evaluated the impact of patient navigators on cancer screening and found that when patient navigators are provided, patients are significantly more likely to complete screenings for breast, cervical and/or colorectal cancer. 15, 16 Neither of these reviews specifically investigated the impact of patient navigation on cancer screening for LEP patients.
Patient navigation has been brought to greater prominence as a result of the Patient Protection and Affordable Care Act (ACA). Enacted in October 2013, the ACA includes accessibility standards that require all information to be in plain language that is culturally and linguistically responsive to LEP persons. 17 The ACA requires patient navigator programs to be established for each state with a health insurance exchange to assist individuals in making informed decisions regarding their healthcare coverage plans. To our knowledge, there are no studies investigating the impact of these services for LEP populations. With this review, we hope to define the best research strategy to evaluate this healthcare intervention.
While the patient navigator model has proven effective in improving care for underserved communities, its impact on the LEP population has yet to be explored. The objective of this study was to conduct a systematic review of the literature to understand the effect of patient navigators who work to both bridge language barriers and improve cancer screening rates for LEP patients. We provide a systematic review of the current literature, assessed the quality of studies, identified gaps in the literature for further exploration, and provided recommendations for research and clinical practice to reduce disparities in cancer screening rates for LEP patients. We hypothesize that patient navigators will positively impact the screening rates of LEP patients.
METHODS

Data sources
We May, 2015) . The literature search strategy had three main components, which were linked together with 'AND': (1) cancer; (2) medical interpretation; and (3) immigrant/minority status. For PubMed, the controlled vocabulary Medical Subject Headings (MeSH) was used. We searched for articles in any available language. After removing duplicates, this search provided 7714 articles. The online appendix represents the full strategy used to search the literature. Figure 1 shows the PRISMA Flow Diagram. 18 
Study Selection
The article review screened for studies that evaluated language assistance interventions to increase the cancer screening rates for LEP patients, which included patient navigators, bilingual staff, professional interpreters, health educators and family members. A systematic title and abstract review was conducted by two authors (AZ and MG) using the PICO framework (Fig. 1) . 19 The following inclusion criteria were applied to the 7714 articles: (1) the study population included LEP patients who needed cancer care, (2) there was an intervention to provide language services prior to or during cancer care, (3) there was a comparison of the language service intervention to either a control group or another intervention, and (4) there was an assessment of the outcomes of the language service intervention. Articles were eliminated without further review if they did not focus specifically on language service use and cancer care. These excluded articles that evaluated pharmaceuticals, radiology technologies, validity of translated scales, communication interventions for English speaking patients, covered acculturation and health care, or cross-cultural health care without a focus on language. Articles were also excluded if they assessed interventions with American Sign Language interpreters, because, while people who are deaf or hard of hearing also face communication barriers, sign language interpreters face different challenges than non-English language interpreters and the laws protecting a deaf or hard of hearing patient's right to an interpreter are stricter than those for LEP patients. After the title and abstract review, 7605 articles were excluded, resulting in a full review of 108 articles. Articles were then excluded that were not directly related to cancer screening, including those focused on cancer treatment (n = 31), palliative care (n = 11), clinical trial participation (n = 9), and cancer diagnosis (n = 4). This left 53 articles that specifically addressed cancer screening. During full text review, 26 articles were eliminated because they were primarily descriptive studies of single-site programs to increase screening for LEP patients that did not focus the results on the effects of a language service use intervention. An additional 12 articles were excluded because the language service use intervention involved staff who were not patient navigators. A total of 15 articles were included in the review.
Data Abstraction
Three of the authors (AZ, MG. and LD) abstracted data from the remaining 15 articles. At least two authors abstracted 16 items from each article: study locations, sample sizes, type of cancers screened for, participants' ages (including range, mean, and standard deviation), participants' race and/or ethnicity, languages interpreted, type of patient navigators, study designs, recruitment methods, facility types, comparison groups, outcomes and results/major findings. One author (MG) reviewed all abstractions and registered any discrepancies between authors. These discrepancies were resolved by consensus.
Quality Appraisal
The articles could not be combined to perform metaanalyses because of variations in the way the patient navigator interventions and outcomes were measured. All articles were systematically appraised. [20] [21] [22] Randomized and nonrandomized quantitative studies were evaluated with the Downs and Black checklist. The Downs and Black checklist is a scoring algorithm which evaluates articles on reporting, external validity, bias, confounding, and power. 23 For this review, the modified Downs and Black was used, 24 which has a maximum score of 28. Previously defined categories from the literature were used to define the Downs and Black scores based on quality: 28-20: very good; 15-19: good; 11-14: fair; ≤10: poor).
25,26
RESULTS Figure 1 presents a PRISMA flow diagram demonstrating the systematic review process and the final 15 articles that were included in the narrative review. The 15 studies were subdivided according to type of cancer screening that was evaluated, including breast (combined with other cancers), [27] [28] [29] [30] [31] colorectal cancer, [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] and cervical cancer, [45] [46] [47] represented in Table 1 . Fifteen non-English languages were evaluated in these studies. Eight articles (53 %) were controlled trials; six of these were randomized 28, 33, 35, 37, 41, 44 and the remaining two were not. 45, 46 Seven (46 %) were cohort studies. 27, [29] [30] [31] 39, 43, 47 . All the navigators in the studies assisted patients in navigating the cancer screening (e.g., setting up appointments and making reminder calls) along with providing language services.
Fourteen of the 15 quantitative studies demonstrated an increase in cancer screening rates for LEP patients. For breast cancer screening studies, there was a 17-25 % increase in screening services utilized in each study's specific navigator interventions. 27, 30 Similarly, studies evaluating colorectal cancer screening saw a similar range in increase in screening services with LEP patients being 13-40 % more likely to utilized these preventive methods. 33, 35 Cervical cancer screening had the largest increase in service accesses, with one study showing a nearly 60 % difference between cervical cancer screening rates of Mandarin-and Cantonese-speaking patients with patient navigators and LEP patients without patient navigators. 46 Only one study demonstrated no impact of navigation on breast cancer screening rates for Bengali or Pakistani women. 28 Five of the studies described the level of training received by the patient navigators, 30, 31, 35, 37, 43 which ranged from 6-hour trainings 37 to 2-day workshops with an additional follow up training one year later. 42 Two studies described their intervention personnel as Blink workers^who primarily provided interpreting services and education on screening procedures. 27, 28 Educational interventions for LEP patients were coupled with navigation services in four studies, 35, 39, 45, 46 which included the use of translated materials, educational videos, workshops, and one-on-one educational sessions
The average Downs and Black score for quantitative articles was 17 (range 11-25, fair to very good), which has been categorized in previous literature as Bgood.^2 5, 26 The range in scores was due to studies not controlling for confounders, study populations not being generalizable, not reporting adverse events, or small sample sizes. The spoken non-English language skills of the patient navigators were minimally reported in seven, as navigators were described as Bbilingual,^either noted to be originally from a country where the target language was spoken, or the navigator's ethnicity was used as an additional descriptor (i.e., Bbilingual Hispanic woman^). 27, 31, 35, 37, 39, 41, 43 None of the studies formally assessed the language skills of the patient navigators in English or the target language.
DISCUSSION
The findings of this systematic review of 15 studies suggest that patient navigators improve rates of breast, cervical and colorectal cancer screening for LEP patients. These findings align with previous systematic reviews that examined the impact of patient navigators on cancer screening rates in disadvantaged Englishspeaking patients. 15, 16 Patient navigators facilitated access to healthcare by identifying barriers and working with available resources to improve compliance with screening recommendations by clinicians. 49 Since the enactment of the ACA, bilingual patient navigators are increasingly assisting newly insured LEP patients in navigating the healthcare system. 17, 49 Navigators played a dual role, not only navigating the newly reformed healthcare system, but also acting as interpreters of information. Future studies should investigate the impact of the ACA and bilingual patient navigators on access to care and cancer screening for previously uninsured LEP patients.
Despite the overall positive impact patient navigators have on screening rates, the variability of the study designs (e.g., cohort study verses randomized control trials) and quality of the studies made evaluating the true effect of patient navigators challenging. Many studies did not control for confounders, use study participants and study sites representative of the population of interest, report adverse events, or record actual p values. Of the eight controlled trials, two did not randomize participants and none were blinded. With regard to the interventions, most of the studies lacked information on the duration and content of the patient navigators' training. Furthermore, there was great heterogeneity amongst the patient navigators' trainings for the limited number of studies that reported them. It is possible that the screening rates were affected by the variability in the trainings, weakening the impact that the interventions had on cancer screening in the included studies.
An example of a model patient navigator training is the Integrated Cancer Care Access Network (ICCAN). ICCAN is a nationally recognized training program for linguistically and culturally diverse patient populations that have been diagnosed with cancer, and it has been using an extensive curriculum to train patient navigators since 2006. The patient navigator training includes modules on health care interpretation, and all patient navigators receive a certificate of completion for an intensive medical interpreter training. 50 With the enactment of the ACA, the program has refined its curriculum to address the aspects of health care reform relevant to patient navigators. This program was not included in this review, as it is directed at patients already diagnosed with cancer and has not been extended to healthy populations receiving cancer screening. For the purposes of combining or reproducing data, it would be important for future studies to include a detailed description of patient navigator trainings used.
In addition to the lack of information on patient navigator training, none of the articles assessed the language skills of patient navigators who provided language assistance in the interventions. Appraisal of the language skills of patient navigators is important to ensure that they are fluent not only in the target language of the LEP population, but also in English, 51 given that they are functioning as interpreters and need to provide accurate information to health care personnel. Although bilingual patient navigators are often from the same community as the LEP patients they work with and play many roles in the healthcare sphere, proficiency in English and the target language should not be assumed based on country of origin or ethnicity. Making this assumption is problematic because the term Bnative speaker^may have a different definition for people and language proficiency can be affected by many factors, including education in a non-English language and immigration history. 52 The Clinician Cultural and Linguistic Assessment is the gold standard for testing clinicians' non-English language skills. 53 This exam is administered over the telephone and takes roughly one hour, is available 24 hours a day, and costs $100. A cheaper and more time-effective option is the clinically adapted Interagency Round Table (ILR) . This self-report scale is free and has been shown to be highly reliable when comparing primary care physicians' self-reported non-English language skills to their CCLA score. 54 Trainings for patient navigators who will be working with LEP patients should include language skill assessments, such as the ILR, in both English and the target language, similar to what is done in well-designed training programs for professional interpreters. 55 These trainings should be reported in future studies that look to evaluate the impact of patient navigators.
Further limitations aside from the identified evidence base described above include: all but two studies were conducted in the U.S., and the grey literature was not reviewed. With the studies under review all being conducted in Westernized cultures, there is a limit to the generalizability of the findings to other countries. Lastly, there is a potential for publication bias in our review, as we did not search the grey literature or unpublished studies.
Despite these limitations, this review has shown the importance of patient navigators for improving the cancer screening rates for LEP patients and has illuminated the gaps in the current research for future studies to fill. In the clinical setting, patient navigators should receive language-specific training and have their language skills evaluated to ensure they are prepared to assist patients. The cost of these trainings should be accounted for with grants and insurance companies, as the healthcare system has a legal (i.e., Civil Rights Act of 1964) and ethical obligation to provide LEP patients with quality care. 56 Further, with the Affordable Care Act going into its third year of services, it is important that the navigation provided is evaluated to ensure LEP patients receive equal quality to their English-speaking counterparts.
CONCLUSIONS
The LEP population is increasing rapidly in the United States. Individuals with LEP face disparities in access to care and completion of cancer screening due to language barriers. While there was great variability in the interventions and how these patient navigators were evaluated, there was a 7-60 % increase in screening rates for LEP patients. These findings suggest that patient navigators may help reduce disparities in breast, cervical and colorectal cancer screening faced by LEP patients. In order to collect useable data on the impact of language barriers and reduce disparities in care, it is essential to collect data on patient language needs and patient navigator language abilities in a systematic way.
